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HHOACHUTEJIbBHAA 3AIINCKA

Pabouas mnporpamMma mo xumuu a8 oOydaromuxcs 9 kjacca COCTaBJIeHa Ha OCHOBE
TpeboBanmii K pe3yapTaraM OCBOEHHUS OCHOBHOH 00pa3oBaTEeNbHON MpPOTrpaMMbl OCHOBHOTO
oOmiero o0pa3oBaHMs, NPEACTAaBICHHBIX B DenepaabHOM TroCyAapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapT€ OCHOBHOIO 001ero o0pa3oBaHus, € YYETOM paclpenei€HHbIX @0 Kiaccam
MIPOBEPSEMBIX TPEOOBAHUN K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIbHON MPOTpPaMMBbI
OCHOBHOTO 0O0miero o0pa3oBaHHUs M DJIEMEHTOB  COJEP)KAHUS, MPEJCTABICHHBIX B
YHuBepcanipHOM Koau(puKaTope Mo XMMHM, a Takke Ha ocHoBe lIpumepHoll mnporpamMmbl
BOCIIUTAHUS OOYYAIOIIMUXCS TPU TOJTYYEHUH OCHOBHOTO OOIIEro oOpa3oBaHUsi U C YUETOM
Konuenuuun npenonaBanus ydyeOHOro mpeamera «XuMus» B 00pa30BaTeNIbHBIX OpraHU3alUsaX
Poccuiickoit ®enepanyu, peanu3youMX OCHOBHBIE 0011e00pa3oBaTeibHble MPOrpamMMbl (YTB.
Pemennem Kosmerun Munnpocsemenus Poccun, mporokon ot 03.12.2019 N IT1K-4BH).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEJIMETA «XUMUS»

Bxnax yaeOHoro npeamera « XuMus» B JOCTHIKEHHUE 1€JIEH OCHOBHOTO OOIIEro 00pa30BaHUs
00yCIIOBJIEH BO MHOIOM 3HAY€HHUEM XHMHMYECKOM Haykd B MO3HAHUHM 3aKOHOB MPUPOJIBI, B
Pa3BUTHUU MTPOU3BOIUTENBHBIX CHJI OOIIECTBA U CO3AaHUN HOBOW 0a3bl MaTepHabHOM KYJIbTYpBHI.

XUMHST KaK AJIE€MEHT CHUCTEMBbI €CTECTBEHHBIX HAayK paclpOCTpaHMIIa CBOE BIIMSHHE Ha BCE
00JacTi 4eJI0BEYECKOT0 CYIECTBOBAHUS, 3ajajla HOBOE BHUJECHHE MHUpA, CTajda HEOTHEMIIEMbBIM
KOMIIOHECHTOM MHpOBOﬁ KYyJIbTYPBHI, HGO6XO)II/IMBIM YCJIOBUEM KHU3HU 06H_[eCTBaI 3HAaHHUEC XUMHUHN
CIIY)KUT OCHOBOM i (OPMHUPOBAHMSI MHUPOBO33PEHUSI YEJIOBEKAa, €ro TMpeACTaBICHUN O
MaTepHUaIbHOM €IMHCTBE MHUPA; BAKHYIO POJIb UTPAIOT POPMUpPYEMbIE XUMHUEN MPEACTABICHUS O
B3aMMOIIPEBPALLIEHUSAX SHEPruu U 00 HBOJIIOIMM BELIECTB B MPHUPOJAE; COBPEMEHHAsl XUMUS
HampaBlIeHa Ha pellieHue TIJ00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOM, THIIEBOM M  JKOJIOTHYECKOW  Oe30macHocTH, Mpobiem
3/IpaBOOXpPaHEHHUSI.

B ycnoBusx Bo3pacraroiero 3HaueHus XMMHUH B KU3HU 00IIECTBA CYIIECTBEHHO MOBBICUIACH
poOJIb XUMHUYECKOro oOpa3oBaHMs. B miaHe couuanu3alii OHO SBJISETCS OJHUM M3 YCIOBUMN
(dbopMHUpOBaHMS UHTEIIEKTA TUYHOCTA U TAPMOHUYHOTO €€ Pa3BUTHUA.

CoBpeMEHHOMY  YE€JOBEKY XUMHUYECKHE 3HaHWA HEOOXOJMMBI Jii [PHOOpEeTeHus
OOLIEKYIBTYPHOTO YPOBHSI, MO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME M OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpa3sHOW KH3HU OOIIEeCTBA, JIi OCO3HAHMUSI BaXXHOCTH Pa3yMHOTO
OTHOIIEHUS] K CBOEMY 3JI0POBBIO U 3JIOPOBBIO IPYTHX, K OKpYXalollel mpupoaHoil cpere, st
IPaMOTHOTO MOBEJCHHUS MTPU UCIIOIb30BAaHUH PA3JIMYHBIX MAaTEpUATIOB U XUMHUYECKUX BEIIECTB B
MTOBCETHEBHOM KH3HHU.

XuMmuyeckoe o0pa3oBaHHe B OCHOBHOM IIKOJIE SBISETCS 0A30BBIM MO0 OTHOIICHHIO K CUCTEME
obmiero xumuyeckoro oOpaszoBanus. [loaToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO
peaiu3yeT MpHCYIIHe OO0IIeMy XHMHUYECKOMY OOpa30BaHUIO KIIOUEBBIE IEHHOCTH, KOTOpHIE
OTpaXkaroT TOCYIApCTBEHHBbIC, OOIIECTBEHHbIE W WHIUBUIYaIbHbIE MOTPEOHOCTH. OTUM
OTIpeJIeNIeTCsl CYUTHOCTh 00IIel cTpaTeruy 00y4eHusl, BOCIUTAHUS U PA3BUTUS O0YYarOIIUXCS
cpeacTBaMu y4eOHOTO TpeameTa « XUMUs».

N3yuenne mpeamera: 1) cmocoOCTBYeT peanu3ald BO3MOXKHOCTEH ISl CAaMOPAa3BUTUSA H
(dbopMHUpOBaHUS KYJIbTYpbl JUYHOCTH, €€ 00IIel U (YHKIMOHATHHONW IPAaMOTHOCTH; 2) BHOCHUT
BKJIaJ] B (DOPMUPOBAHHME MBILIUICHUS M TBOPYECKUX CIOCOOHOCTEH MOJPOCTKOB, HABBHIKOB HX
CaMOCTOSITENILHOM yueOHOH AesITeNbHOCTH, SKCIEPUMEHTAIBHBIX U UCCIEA0BATEIBCKUX YMEHU,
HEOOXOJIMMBIX KaK B MOBCEIHEBHON >KM3HH, TaKk M B MPO(ECCHOHATBHOW NeATeNbHOCTH; 3)
3HAKOMHUT CO CHEeNHU(PUKON HAYYHOTO MBIIIJICHHS, 3aKIaIbIBAET OCHOBBI IIEIOCTHOTO B3rIIsAga Ha
€IMHCTBO TPUPOJBl M YENOBEKAa, SIBISIETCS OTBETCTBEHHBIM JTalloM B (QOPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOH T'pPaMOTHOCTH  MOJAPOCTKOB; 4) cmocoOCTByeT  (OPMUPOBAHHIO
LIEHHOCTHOTO OTHOIIEHHS] K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K YEJTOBEKY, BHOCUT
CBOM BKJIQJI B OKOJIOTHUECKOE 00pa30BaHNeE IMKOJILHIKOB.



Ha3Banubie HampaBiieHHs B OOY4E€HUHM XMMHU OOECHEUMBAIOTCS CHEIU(PHUKONW COAEp:KaHUS
IIpeIMeTa, KOTOPbIM SIBISETCS MEJarorMuecky aJarnTHPOBAaHHBIM OTpaKEHHEM 0a30BON HayKH
XMMUU Ha ONPEIEIEHHOM dTale €€ pa3BUTHS.

Kypc xumum OCHOBHOI IIKOJIBI OpPUEHTHPOBAH Ha OCBOCHHE OOYYaIOLIUMUCS OCHOB
HEOPraHWYECKOH XUMUU M HEKOTOPBIX TMOHITHH W CBEICHUH 00 OTHEIbHBIX OOBEKTax
OPraHu4eCKO XUMHUH.

CrpykTypa cojepkaHusi mpeaMera cOpMUpOBaHA HA OCHOBE CHUCTEMHOIO IMOAXO0JA K €ro
nzyueHuto. CoaepxaHue CKIAIbIBAETCS M3 CHCTEMbl IMOHATHM O XMMHYECKOM DJEMEHTE U
BEIIECTBE W CHUCTEMBI TMOHATHHA O XUMHUYECKOW peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl 110 MPUHIUITY ITOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKHUX
NIPEACTABICHUN Ppa3HOrO0 YpPOBHS: AaTOMHO-MOJIEKYJSIPHOTO YYEHHs Kak OCHOBBI BCErO
€CTeCTBO3HaHMs, ypoBHs llepnommyeckoro 3akona [I. M. MeHaeneeBa Kak OCHOBHOIO 3aKOHa
XMUMHMM, YYEHUS O CTPOEHMHM aToMa U XUMHYECKOM CBSA3M, TMpeAcTaBlIeHUNl 00
JNMEKTPOJUTHYECKOW  JMCCOLMALMMA  BEIIECTB B  pacTBOpax. leopeTndyeckue 3HAaHMS
paccMaTpuBalOTCd Ha OCHOBE OMIMPUYECKM TMOJTYYEHHBIX M  OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJHOTO YPOBHS K IPYTOMY, BBINOJIHAS QYHKIUU OOBSICHEHUS
U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUSI M BO3MOYKHOCTEM NPAKTUYECKOTrO0 MIPUMEHEHUs U
MTOJTy4EHUS NU3y4aeMbIX BEIIECTB.

Takas opraHuzanus coAep:KaHHs Kypca CIOCOOCTBYET TMPEACTaBICHUI0 XUMHYECKOU
COCTaBJISIOLIECH HAy4YHOW KapTHUHBI MHpa B JIOTMKE €€ CHCTEMHOW MNpuponabl. Tem cambim
obOecrieunBaeTcs BO3MOKHOCTh (POPMHUpPOBaHUS Y OOy4aromMXCs IEHHOCTHOTO OTHOLIEHHS K
Hay4dHOMY 3HAHHMIO W METOJaM INO3HaHUs B Hayke. BaXHO Takke 3aMETUTh, YTO OCBOCHHUE
COZEpXKaHUsA Kypca IPOUCXOAWT C TNPHUBICYEHUEM 3HAHMM W3 paHee H3YYEHHBIX KYpPCOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knaccb» u «du3nka. 7 Kiaaccey.

HEJA U3YYEHUS YYEBHOT'O IPEJIMETA «XUMMUS»

K HanmpaBiieHHIO IEPBOCTETICHHOW 3HAYUMOCTHU TIPH pean3aiui 00pa30BaTeIbHBIX (YHKITUN
npeaMera «XUMHS TPAIUIUOHHO OTHOCAT (pOpMHUpOBaHHE 3HAHUI OCHOB XMMHMUYECKON HAyKH
Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOM NeATeIbHOCTH 4eJoBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBON KyJbTYphl. 3ajiaya IMpeiMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHU, JOCTYIHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, A3blka HayKH, 3HAaHUH O
Hay4YHBIX METOJaX W3Y4YEeHMs BEIIECTB U XUMUYECKUX peakiui, a Takke B (OpMHUpPOBAHUH U
pPa3BUTUM YMEHHI U COCOOOB AEATEIbHOCTH, CBA3aHHBIX C IUIAHWPOBAHUEM, HAOIIOJCHUEM U
MIPOBEJICHUEM XHUMHUYECKOTIO SKCIIEPUMEHTA, COOII0JIECHUEM IpaBuil 06e30MacHoro oOpalieHus ¢
BEII[ECTBAMU B TIOBCETHEBHOM KU3HH.

Hapsiny ¢ 5TuM nenu usydeHus: mpeaMera B MPOrpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOTO oOmero ooOpasoBanusa. CerogHs B
oOpa3oBaHur 0co00 3HAUMMOI TpPU3HAETCS HANPaABICHHOCTh OOY4YeHHMs] HAa pa3BUTHE U
caMOpa3BUTHE IJMYHOCTH, (OpMHpOBaHHE €€ HMHTEIUIeKTa M o0O0med KynbTypbl. OOydeHwue
YMEHHUIO YYUTHCA W TPOJOJDKATh CBOE OOpa3oBaHME CAMOCTOSITENIBHO CTAHOBUTCS OJHOW W3
BOKHEHIINX PYHKIMNA yUeOHBIX MPEIMETOB.

B cBs3u ¢ 3TMM Npu U3y4yeHUU TMpEAMETa B OCHOBHOM IIKOJIE JIOMUHHUPYIOIIEE 3HAUYECHHE
MPHOOpEH TaKue 1eTH, KaK:

(dbopMHpOBaHHE WHTENIEKTYadbHO pPa3BUTON JMYHOCTH, TOTOBOH K C€amMo0Opa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATUIO PEIICHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KH3HU;

HaIpPaBJICHHOCTh O0YYEHHS Ha CHCTEMATHYECKOE MPHOOIICHNE YIaIlTUXCsS K CAaMOCTOSTENbHOM
MO3HABATEIHPHON NEATEIHHOCTH, HAYYHBIM METOJaM MO3HAHUS, (POPMUPYIOIIUM MOTHBAIIUIO U
pa3BHUTHE CIIOCOOHOCTEN K XUMUU;



ofecrieyeHne YCIIOBUH, CHOCOOCTBYIOIIMX TPHOOPETEHHUIO  OOYYAIOUIUMHKCS  OIBITA
pa3HoOOpa3HOW AEATEIHLHOCTH, TMO3HAHUS M CAMOIIO3HAHWS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHHE JIJISl PA3IMYHBIX BUOB JIEATEIbHOCTH;

(dhopMHpOBaHKE YMEHHIN OOBSICHITH M OIEHUBATH SIBJICHHS OKPYXKAIOIIETO MUPa HA OCHOBAHHUH
3HAHUM U OIbITA, MOJYYEHHBIX IIPU U3YYECHUU XUMUU;

dbopmupoBaHre y OOy4JaIONIUXCSd T'yMaHUCTUYCCKUX OTHOIICHUH, MMOHUMAHHS IICHHOCTH
XUMHYECKUX 3HAHHWHA JJIs BBIPAOOTKH 3KOJOTHYECKH IIEJIeCOOOPA3HOrO TOBEICHUS B OBITY H
TPYAOBOM NEATENBHOCTU B LEJISIX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOLIECH MPUPOIHOMN
Cpenbl;

pa3BUTHE MOTHBALMU K O0Y4YEHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U CAMOBOCHHUTAHMIO Ha
OCHOBE YCBOEHHUsI OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BBIOODY
npoduIs ¥ HAMPABJICHHOCTHU JAJIbHEUIIIEro 00ydeHuUs.

COJAEPKAHUE YYEBHOT' O IIPEJIMETA

BemecTBo M XMMHYECKasl peakus

[Tepnoanueckuit 3akoH. [leprnoguueckas cucrema xumnueckux aeMeHToB 1. 1. Meneneesa.
Crpoenue atroMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHMYECKHX 3JIEMEHTOB MEPBBIX
TPEX NEPHUOJIOB, KNS, KaJblUs U UX COCIMHEHUHA B COOTBETCTBUH C MOJIO)KEHUEM DJIEMEHTOB B
[Iepnoanueckoil cucremMe U CTPOEHUEM UX ATOMOB.

Crpoenue BemecTBa: BHABI XUMHUYECKOW CBSA3M. THIBI KPHUCTAUIMYECKHX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBS3U.

Knaccupukanmss ¥ HOMEHKIAaTypa HEOPraHMYECKHMX BEIIEeCTB (MEXAyHapodHas U
TpUBHAJbHAsI). XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJlaccaM
HEOPraHUYECKUX COCIUHEHHUN, TCHETUYECKAasl CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccugukanus XMMUYECKUX peakiuil Mo pa3auyHbIM IpU3HAaKaM (M0 YUCIy U COCTaBy
YYacCTBYIOUIMX B PEaKLUUU BELIECTB, IO TEIIOBOMY 3(QeKTy, MO0 H3MEHEHHIO CTeleHel
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumuuecko peakuuu. [loHsTne 006 0OpaTHUMBIX M HEOOPATUMBIX
XMUMHMUYECKUX peakiusax. [IoHATHE O TOMOIe€HHBIX M TIeTeporeHHbIX peakuusax. [lonstue o
XMMHMYECKOM paBHOBecuU. DakTOpbl, BIUAOIIUE HA CKOPOCTh XUMHUYECKOW pEaKUMH U
II0JIO)KEHHE XMMHYECKOTO PABHOBECHSI.

OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIE  PEAKLUH, DJICKTPOHHBIM  OaJlaHC  OKUCIUTENIBHO-
BOCCTAaHOBUTENbHON peakuuu. CoCTaBICHHE YPaBHEHUH OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopust >MEKTPOIUTUYECKON AMCCOLMALMU. ODJIEKTPOJIUTHI U HE- BJIEKTPOJUThl. KaTHOHBI,
aHUOHBI. MeEXaHM3M JHCCOLMALIMM BEUIECTB C pPa3JIMYHBIMM BHJAMU XUMUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIOBMsI NPOTEKAaHHs PEaKUUMid HOHHOTO OOMEHa, NOJHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMS peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJIEW B CBETE
NPEJCTaBICHUNA 00 DSJIEKTPOJIMTHUECKOW nucconranuy. KayecTBeHHBIE peakIMM Ha HOHBIL.
[ToHATHE O THIPOIU3E CONEH.

XHMMHUYECKUN DKCIEPUMEHT: O3HAKOMIICHHE C MOJCIAMHM KPUCTAIUIMYECKUX PELIETOK
HEOPraHMYEeCKUX BEIIEeCTB — METaJUIOB M HEMETAJIOB (rpaduTa u anmasa), CIOKHBIX BEIIECTB
(xyopuga HATpHs); HUCCIEAOBAaHME 3aBUCHUMOCTH CKOPOCTM XMMHYECKOH pEakLUuu OT
BO3JICUCTBUS Pa3IMYHbIX (PAKTOPOB; MCCIIEAOBAHUE IEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB,
mpouecca  AMCCOLMAIUU  KHCJIOT, IIejJoued W coyied  (BO3MOYKHO — MCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPOBEIECHUE OMNBITOB, WIIIOCTPUPYIOLUIUX MPU3HAKU NMPOTEKAHUS pPEeaKIUi
MOHHOTO oOMeHa (oOpa3oBaHME OCaJKa, BBLIEIEHUE Ta3a, OOpa30BaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, peaKklnun



pa3lioKEHUsl, COCAMHEHUS); pAClHO3HABAHME HEOPraHMYECKUX BEIIECTB C  IMOMOIIbIO
KaueCTBEHHBIX PEAKIIMN HA MOHBI;, pEHICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

MeTaJuibl M X COEIMHEHUS

OO0mast XxapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAHUU WX TMOJIOKCHUS
B Ilepuonnueckoin cucreme xumuuyeckux diemeHToB [I. M. MeHneneeBa U CTPOCHHsST aTOMOB.
Crpoenue meramioB. MerauiMueckas CBA3b M METAUIMYECKass KPUCTALUTMYECKas peneTka.
DNEeKTPOXUMHUYECKUN Il HampsHKeHUH MeTauioB. Du3MuecKue W XHUMHUYECKHME CBOWCTBA
MetauioB. OOmMe crmocoObl MoTy4eHUsT MeTauioB. [IoHsITHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
crocoObl 3alMTHI UX OT Koppo3uu. CraBwl (CTaylb, YyryH, AIOPATIOMUHUHN, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[[lerounble MeTaIIBL: TIOJIOXKEHKE B [lepuoanueckoi cucreme XuMu4yeckux 3iueMenToB . 1.
MenpeneeBa; CTpOGHHME WX aTOMOB;, HaxOXJeHHE B mpupojae. Du3nyeckue U XUMUYECKUE
cBOMcTBa (Ha mpuMepe HaTpust U Kanus). OKCUIBI U TUAPOKCUIBI HATpUs U Kanus. [IpumeHeHue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[lerouyHO3EMENBHBIE METAIBI MATHUM W KaJbIUi: MojoxeHue B [lepronnueckoil cucreme
xuMuueckux snemeHToB . M. MenpeneeBa; CTpoe€HHE MX aTOMOB; HaxO0XXJACHUE B IPUPOJE.
@uU3NYECKEe U XUMUYECKUE CBOMCTBA MarHus W Kanblus. BaxkHelmme COCAUHEHHS KaJlbIUs
(oxcup, rumpokcua, cor). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHESHHUSI.

Amomunmil: nonoxenue B Ilepnogudeckoil cucreme Xxumuudeckux anemeHtoB 1. M.
MemnpeneeBa; CTpoOeHHE aTOMa; HaXOXJeHUE B mpupojae. Ou3nueckrue U XUMHUYECKHUE CBONMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Keneszo: nonoxenue B [leproauueckoil cucreme xumuueckux sneMeHToB JI. . MeHnneneeBa;
CTPOCHHE aToMa; HaxoXJeHue B mpupoje. DPu3mdyeckne W XUMHYECKHE CBOWCTBA JKeJe3a.
Oxcunpl, Tuapokcuasl u conn xkenesa(ll) u xenesa(Ill), ux coctas, CBOMCTBA M MOTy4YEHHE.

XUMUYECKUN HSKCIIEPUMEHT: O3HAaKOMJIEHHE ¢ o0pa3laMy MeTa/lloB M CIUIaBOB, UX
(Gbu3NyecKMMU CBOWCTBAMHU; H3y4EHHE PpE3yJbTaTOB KOPPO3UM METAIOB  (BO3MOKHO
HCI0JIb30BaHNE BUJEOMATEPHUATIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCHUA KAJbLIUA U HATpuUs
C BOJIOM (BO3MOYKHO MCITOJIb30BAHUE BHICOMATEPHAIIOB); HCCIICOBAHNE CBOMCTB KECTKOU BOIBI;
mpolecca TOpPeHHs jKele3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHHWE BHJIEOMATEPHAIIOB);
MIPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAaKIMi Ha HOHBI (MarHus, KaJablusl, AIFOMUHUS, IMHKA,
xenesa(ll) m xenesa(Ill), memu(Il)); HaOmrogeHWME W OMHMCAHWE TPOIECCOB OKpAIIMBAHUS
IUIAMEHH MOHAMU HATpHsl, Kaldus M Kajablus (BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHAIIOB);
uccienoBaHue aM(OTEPHBIX CBOMCTB THIAPOKCHUA AIOMUHHUSA U TUAPOKCHIA LIMHKA, PEIIeHHE
JKCIIEPUMEHTANIBHBIX 33/a4 110 TeMe «BakHelnme MeTauibl U UX COSTUHEHUS.

HeMeTa/liibl M UX COeAUHEHUS

OOmas xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTETICHU
okucinenusa. CtpoeHue u (u3NUeCKUe CBOICTBA MPOCTHIX BEIIECTB — rAJIOT€HOB. XMMHUECKUE
CBOMCTBa Ha mMpuUMepe XJopa (B3aUMOJECHCTBHME C MeTallaMH, HEMeTajUlaMH, IIeJouaMu).
XnopoBojopoa. ComnsiHasg KACIOTAa, XUMUYECKUE CBOMCTBA, MOJIyYeHUE, NpuMeHeHue. JleiictBue
XJIopa M XJOpPOBOJOPOJa Ha OpraHU3M uejloBeKa. BakHeillne XJIOpUAbl U MX HAxXOXKJEHUE
B MPUPOJE.

OO6mass xapakrepuctuka 51eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIICHHUSL.

CrpoeHue u (u3nuecKrue CBOIMCTBA MPOCTHIX BEIIECTB — KHCIOPOJA U CePbl. AJUIOTPOIHBIE
MOAU(UKAIIMN KHUCIOpOJia W cepbl. XUMHUYECKHe cBOWcTBa cepbl. CepoBOJOPOJ, CTPOCHHE,
¢busznueckue U XuMuueckre cBorcTBa. OKCUABI Cephbl KaK MPECTABUTENU KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, (pu3nMUeckue W XUMHUYECKHE CBOWCTBa (00IIME Kak MpeICTaBUTENs Kiacca
KHCTIOT ¥ crheruduueckrue). XUMUYECKHE PEaKIUH, JIeKAIIUe B OCHOBE IMPOMBIILIEHHOTO
criocoba mosrydeHus: cepHoil KUCIOTHL. [lpumenenue. Conu cepHOW KUCIOTHI, KadyeCTBEHHAS
peakiusi Ha cynbdar-uoH. HaxoxaeHue ceppl M €€ COEIWHEHUH B TpUpojie. XHUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COEIMHEHUSIMU Cepbl (KUCIOTHBIE AOXKIU, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPALCHHUS.



OOmast xapakrtepucTuka d1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHUSI.

A30T, pactipocTpaHeHHe B IPUPoJIe, PU3HMUECKUEe U XUMHUYECKHe cBolcTBa. KpyroBopoT a3ora
B npupoje. AMMHUAK, ero (pu3MYecKkue U XMMHUYECKHE CBOMCTBA, MOJY4YEeHHE M NPUMEHEHHE.
Cosin amMmMOHUS, X (PU3NYECKHE U XMMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHHMA. A30THas KHUCIOTa, €€ TOIydeHue, (U3NUecKue M XUMHUYECKHE CBOMCTBA
(oOmme Kak MpEeACTAaBUTEINs Kiacca KUCIOT M crneunududeckue). VMcnoab3oBaHWe HUTPATOB U
coJiell aMMOHHS B Ka4€CTBE MUHEPAJIbHBIX y100peHui. XMMHUECKOE 3arps3HEHUE OKpYXKaroIlen
Cpelbl COEIMHEHUSMU a30Ta (KUCIOTHBIE IOK/H, 3arpsi3HEHUE BO3/1yXa, IOUBBI U BOJOEMOB).

®ocdop, amrorpornHsie Moaubpukanuu Qocdopa, (GuUHUECKHEe W XUMUYECKHE CBOWCTBA.
Oxcun pocdopa(V) u dochopHas kucinora, Gu3MIecKrne U XUMUIECKAE CBOWCTBA, MOJTYYCHUE.
Wcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OPEHUH.

OOmass xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OCOGEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCICHMUSL.

VYrnepon, amioTponHble MoAW(UKAMM, pPACIpOCTpaHEHHE B MpHUpPOJE, (PUINYECKHE WU
XUMHUEecKue cBoiicTBa. Ancopouums. Kpyrosopot yriaepoaa B npupoze. OKCHabl yriepojaa, ux
¢u3nveckne W XUMHYECKHE CBOMCTBA, [EWCTBHE Ha JKUBBIE OpPraHU3MBI, MOJYYCHHE
Y IPUMEHEHHEe. DKOJIOTHYECKHE MpoOJieMbl, CBsi3aHHBIE ¢ okcuaoMm yriaepona(IV); rumoresa
rJ100aTBbHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIM 3(@exT. YronpHas KuciaoTa U €€ COJHu, UX
¢bu3nveckne M XMMHUYECKHE CBOWCTBA, MOJyYeHUE M NMpHMeHeHne. KauecTBeHHas peaknus Ha
kapOoHaT-uoHbI. Mcmonb3oBaHue KapOOHATOB B ObITY, MEIUIIMHE, IPOMBIIIEHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHauanbHble TMOHATHS 00 OpPraHMYECKUX BEUIECTBAX KaK O COEAMHEHMSIX Yriepoja
(MeraH, 9TaH, STWIEH, aLETWICH, ATaHOJ, IVIMIEPUH, YKCyCHas Kuciota). Mx coctaB u
xuMuyeckoe crpoeHue. [loHATHe O OMOJIOTHYECKHM BaXKHBIX BEIIECTBAX: MKHUpax, Oeikax,
yriaeBoJax — M HX POJM B XKU3HM 4YeJOBeKa. MaTepuallbHOE€ €AMHCTBO OPraHMYECKHX H
HEOPraHN4eCKUX COCTUHEHUM.

Kpemnnii, ero pusndyeckne u XuMUIECKHE CBOMCTBA, MOTydeHHe U ipuMeHeHne. CoeanHeHus
KkpeMHHs B mipupojae. O0mue npeacrtasiaeHuss o6 okcunae kpeMausa(IV) u KpeMHHEBOM KUCIIOTE.
Cunukarel, HX MHCIOJb30BaHME B ObITY, MEIUIMHE, IPOMBIIIJIEHHOCTH. BakHelmue
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPUAIOB B IOBCEAHEBHOM HKHU3HHU.

XUMHUUECKUH 3KCIIEPUMEHT: U3ydeHne 00pa31i0B HEOPraHMUECKUX BEIIECTB, CBOWCTB COISIHOM
KHCJIOTBI; IPOBE/IEHNE KAaYECTBEHHBIX PEAKIIMHA Ha XJIOPUA-UOHBI U HAOIIOEHHE MIPU3HAKOB UX
IIPOTEKaHMsI; OIBITBHI, OTpaXKarollue (U3MYECKHe U XMUMHMUYECKHE CBONCTBA TaJOr€HOB U HX
COEMHEHUIN (BO3MOXHO MCIIOJIb30BAaHUE BUJEOMATEPHUAJIOB); O3HAKOMIIEHHME € OOpa3laMu
XJIOpU/I0B (TaJIOTEHUJIOB); O3HAKOMIIEHHE C 0Opas3lamMu cepbl U €€ COeIUHEHUSMHU (BO3MOXHO
UCIOJb30BAHUE BHUJIEOMATEpUANOB); HAOMIOAEHHWE Ipoliecca OOYIJMBaHUS —caxapa I0J]
JEUCTBUEM  KOHIICHTPUPOBAHHOW CEpHOM  KHCJIOThI, H3y4eHHE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEpHOM KHUCIOTbI, NMPOBEJCHHE KAueCTBEHHON peakuuu Ha CyiabpaT-HoH U
HaOro/leHue Mpu3HaKka e€ MPOTEKaHUs; O3HAKOMIIEHHE C (U3MUYECKMMM CBOICTBaMHU a30Ta,
dbochopa u ux coenuHeHU (BO3MOXKHO HCIIOJIB30BAHHE BHUIEOMATEPHUATIOB), OOpa3amMu
a30THBIX M (OochOpHBIX yHOOpeHH; MHojydeHue, coOMpaHHe, PACMNO3HABAHUE M H3YyueHHE
CBOMCTB aMMMaka; MPOBEJCHHE KAaueCTBEHHBIX peaklMii Ha MOH aMMOHHUS U QochaT-UOH U
M3yueHHe MPU3HAKOB MX MPOTEKAaHUs, B3aUMO/IEHCTBHE KOHLIEHTPUPOBAHHOMN a30THOM KHMCIOTHI
C MeZIbl0 (BO3MOYKHO MCIOJIb30BaHUE BUEOMATEPUAIOB); U3YUYECHHE MOJIeNIell KPUCTANINYECKUX
peméTok anmasa, rpadura, QysiepeHa; 03HaKOMIIEHHE C IPOLIECCOM aICOPOLIUHN PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM MpOTHBOrasa; IMOJyuyeHHe, coOupaHue,
pacro3HaBaHHe U U3yueHHE CBOMCTB YITIEKUCIIOTO T'a3a; MPOBEJACHNE KaYeCTBEHHBIX peakifii Ha
KapOOHAaT- W CHJIMKAaT-MOHBI U M3YY€HHE TPU3HAKOB HUX IMPOTEKaHMs; O3HAKOMJICHHE C
NPOAYKIMEeH CHJIMKATHOW NPOMBIIIJICHHOCTH; PEIIEHUE SKCIEePUMEHTAIBHBIX 3a/a4 MO TeMe
«BaxuHeiiue HeMeTauIbl U UX COSAUHEHUS.



XuMus M OKpy:Kaomas cpeaa

HoBsie maTepuanel 1 TexHoJIOruy. BeniecTsa u MmaTepuaisl B IOBCEHEBHOW KU3HU YEJIOBEKA.
Xumusi 1 3710poBbe. bezomacHoe WCIOIb30BaHKUE BEIIECTB U XUMUYECKUX pPEaKIuii B OBITY.
[lepBass mnomolp MpPU XUMHUYECKUX OXKOrax U oTpaBicHUsX. OCHOBBI 3KOJOTHUECKOU
rPAaMOTHOCTU. XHUMHYECKOE 3arpsi3HEHHE OKpYKAIoIIeH cpeapl (MpedesibHas J0MmycTUMas
koHieHTpanus Bemects — [1/1K). Posib xumMuu B pelieH 3K0JIOTHIECKUX MTPOOIIEM.

[IpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (Yroiib, MPHUPOJHBIN ra3, HE(PTH), MPOIYKTHI UX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIUICHHOCTH.

XUMHUYECKUN HSKCIIEPUMEHT: HM3y4deHHE OO0pa3loB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJJIOB,
[IOJIMMEPHBIE MaTepUabl).

MexnpeameTHble CBSI3U

Peanuzarusi MEXNpeaMETHBIX CBS3€H MPH HM3YYCHUH XUMHUU B 9 Kilacce OCYIIECTBISETCS
Yepe3 UCIOJIb30BAaHUWE KakK OOIMMX EeCTECTBEHHO-HAyYHBIX TMIOHATHUM, TaK U TOHSITHH,
SIBJISTIOLIIAXCSL  CUCTEMHBIMH  JIJIE  OTJEJBHBIX TPEJAMETOB €CTeCTBEHHO-HAYYHOTO ITMKJIA.
Peanuzarust MexXnpeAMETHBIX CBSA3EH NPH M3yYEHUU XUMHUU B 9 KJ1acce OCYIIECTBIAECTCS depes
WCIIOJIb30BAHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHATHHA, TaK W TOHSITHH, SBIISIOIIMXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO0mume ecTeCTBEeHHO-HAYYHBIC TMOHATHS: HAyYHBIM (akT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAJU3,
CUHTE3, Kiaccu(UKaIus, TEPUOTUIHOCTh, HAOIIOJEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHUE, MO/IENb, SIBJICHUE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTePUAITHI.

®dusmka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUJ, HW30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJIEKTPUYECKUH 3apsll, MPOBOJHUKH, IOJYIPOBOIHUKH,
TUDJICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOE€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pPEIIETKa, CIUIaBbl, (U3UUYECKHE BEIHYUHBL,
€AVHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/bl, COHIIE.

buonorus: ¢orocunTes, napIxanwe, Owocdepa, 3KOCHCTEMa, MHUHEpAIbHBIC YI0OpEeHUs,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, INTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpasIbl, TOPHBIE TIOPOJBI, MOJE3HBIE HCKOTIAEMBIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

I/IsyquI/Ie XUMHH B 9 Kiacce HaIrpasJICHO Ha JOCTHXKCHUC O6y‘iaIOI_HI/IMI/ICH JIMYHOCTHBIX,
MCTAINPCAMETHBIX U IPEAMETHBIX PE3YJIbTAaTOB OCBOCHUSA yqe6Horo npeamera.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3ylbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO 00miero o0pa3zoBaHus
JOCTUTAIOTCS B X0Ji¢ OOyYeHHUs] XUMHH B €IMHCTBE Y4eOHOW M BOCIUTATENbHOMN AEATEIbHOCTU
Opranuzauud B COOTBETCTBUM C TPAJUUUOHHBIMH POCCUHCKUMHM COLHUOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, NPUHSATHIMU B OOIIECTBE MpaBUIaMH M HOPMaMu
MOBEACHUS M CIOCOOCTBYIOT MIpOIECCaM CaMOIO3HAHUS, CAaMOPa3BUTUSA U COIHAIM3ALUU
oOyuaronuxcs.

JIM4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCIIE B YACTHU:

ITaTpuOTHYECKOr0 BOCIIUTAHUS

1) 1IEHHOCTHOTO OTHOIIIEHHUSI K OT€YECTBEHHOMY KYIBTYPHOMY, UCTOPUYECKOMY U HAyUYHOMY
HACJIEIUIO, TIOHMMAaHUS 3HAUEHHUs XHUMHYECKOW HAyKM B KH3HU COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJAJETh OCTOBEPHON MHGOpMAIUEl O MepeoBbIX TOCTUKEHHUSIX U OTKPBITUIX
MHUPOBOW M OTEUECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 0OIIECTBA;

I'pamxaaHCcKOro BOCIMTAHUS

2) NOpelncTaBl€HUS O COLHUAIbHBIX HOPMAaX W MpaBUJIaX MEXKJIWYHOCTHBIX OTHOILIEHUU B
KOJUIGKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOHM, y4eOHO-



HCCIIeIOBATEIIbCKOM, TBOPUECKOM U JPYruX BUAAX JIEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JIEATEIHHOCTU MPHU BHIIIOJHCHUU YYEOHBIX, MO3HABATEIBHBIX 33/1a4, BBIIOJTHEHUU
XUMHYECKUX IKCIIEPUMEHTOB, CO3/IAaHUU YUEOHBIX MMPOCKTOB, CTPEMIICHUS K B3aUMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIM B TIPOLIECCE ATOM y4eOHOU NesATeNbHOCTH; TOTOBHOCTH OLIEHMBATH CBOE
MOBEJICHUE W TIOCTYNKH CBOUX TOBapHINEW C TMO3UIMU HPABCTBCHHBIX U TPABOBBIX HOPM C
Y4E€TOM OCO3HAHHUSI ITOCIIEACTBUM IIOCTYIIKOB;

IleHHOCTH HAYYHOr O TO3HAHUS

3) MHpPOBO33PEHYECKHUX MPEACTABIECHUNA O BEIIECTBE M  XUMHYECKOM  pPEaKIuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH M COCTaBIISIOIIUX OCHOBY JUIS
MOHWMAHWS  CYIIHOCTH HAYYHOW  KApTUHBI MHpa; MPEACTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUSL MPUPOIBI, B3aUMOCBS3SX YEJIOBEKa C MPUPOJHOM CpPEIoil, O poiu
XMMHWH B IIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

4) To3HABATEIBHBIX MOTHBOB, HAIPABJICHHBIX Ha TOJYYCHHWE HOBBIX 3HAHWN TI0 XUMUH,
HEOOXOUMBIX ISl 00BSICHEHUS HAOIIOAaeMBbIX TIPOIIECCOB U SIBJICHUIA;

5) mo3HaBaTeNbHON, MHPOPMAITMOHHON W YHTATEIBCKOW KYJIbTYPHI, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIBHOM PabOTHI ¢ yUEeOHBIMH TEKCTaMH, CIIPABOYHOUW JIMTEPATYpOH, IOCTYITHBIMHU
TEXHHYECKUMU CPEJICTBAMU WH(POPMAITUOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOy4YEHUIO U MO3HAHUIO, JTHO003HATEIHFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEILCKON ACITEIHPHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIICHHOCTH U YPOBHS OOYYCHHUS B TATbHEHIIIEM;

@ opMHUPOBAHUS KYJIbTYPbI 310POBbSI

7) oco3HaHMS IICHHOCTH JKH3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 3J0POBBI 00pa3 JKW3HMU, OCO3HAHUS TIOCICJACTBUH WM HENPHITHS BPEIHBIX IPHBBIYCK
(yrmoTpebsieHuss ajKoroJisi, HAapKOTHUKOB, KYypeHHWs), HEOOXOAMMOCTH COOJIOJCHUS TPaBUII
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKHU3HU;

TpynoBoro BocnuTaHus

8) uHTepeca K MPaKTUYECKOMY M3Y4EHUIO NMpodecchii U Tpyaa pa3IndyHOro pojia, yBaKeHUE K
Tpyoy M pe3yibTaTaM TpPYIOBOH MAESITETbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHHUS
MpPEeIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHOIO BBIOOpAa WHIUBUIYAIIbHOHW TpaeKTOpUU
MPOJIOJDKEHHST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN; ycrHemHoil mpodecCHOHaIbHONU NESTEIbHOCTH U
pa3BUTHSI HEOOXOIUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCA B ITPO(ecCHOHABHOM cpejie;

IKOJOrH4€eCKOro BOCIIUTAHUSA

9) PKOJIOTUYECKH 1IEIECO00Pa3HOTO OTHOILIEHUS K MPUPOJE KaK UCTOUYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAaHMS, MOHUMAaHMs I[EHHOCTH 370POBOr0 U 0e30macHOro olpasza >KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY M TICUXUYECKOMY 3I0POBBIO,
OCO3HAHUS [IECHHOCTH COOJIO/ICHUs MPaBU O€30MacHOTO MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TaKKe B CUTYaIUAX, YTPOKAIOIINUX 30POBBIO U KU3HU JIOICH;

10) cmocoOHOCTH MPUMEHSTHh 3HAHMS, MOJy4aeMble MPU W3YYEHUU XUMHH, Ui PEIICHUs
3a/la4, CBS3aHHBIX C OKPYXKAIOIIEW MPHUPOJHON CPenoil, MOBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM U MyTed UX peuieHus
MOCPEJICTBOM METO/I0OB XUMHUU;

11) SKOJMOTMYECKOTO MBINUJICHHS, yYMEHHS PYKOBOJCTBOBATbCA KM B TIO3HABATEIHHOM,
KOMMYHHKATHBHOM U COLIMANTBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocrase MCTAIIPECAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JUJIA (bOpMI/IpOBaHI/IH
MHUPOBO33pCHUA 06H_ICHay‘-IHBIC IOHATHA (3aKOH, TCOpUA, NPHUHIMUII, TUTIOTC3Aa, (I)aKT, CUCTeMa,
nponecc, 3KCICPpUMCHT U I[p.), KOTOPBIC HCIIOJB3YHOTCA B CCTCCTBCHHO-HAYYHBIX y‘-IC6HBIX
npeaAMeTax 1 Mo3BOJIAIOT Ha OCHOBC 3HAHMI U3 ATUX npeaAMcTOB (I)OpMI/IpOBaTB MMPpEaACTABJICHUC O
LICJIOCTHOM Hay‘IHOf/'I KapTUHC MHpPa, U YHUBCPCAJILHBIC y‘ICGHBIC JehcTBUA (HOSHaBaTeJ'IBHBIC,



KOMMYHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecrednBaroT (POpPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHON AeSTEIbHOCTH.

MertanpeaMeTHbIe pe3yabTaTbl OCBOSHHS 00pa30BaTEIbHOM MPOTrPaMMBI 110 XUMHUHU OTPAXKAIOT
OBJIAJICHUE YHUBEPCAJIbHBIMU [103HABATEIbHBIMU ICHCTBUAMHU, B TOM YHCIIE:

Ba3oBbIMH JT0rMYecKUMH el CTBUSIMU

1) ymeHueM HCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOEHUH 3HAHUM:
pacKpblBaTh CMBICT XMMHYECKHUX [OHATHH  (BBIAEHATH HX XapaKTEepHblE IMPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C IPYTMMHU MOHSATUSMH), UCIIOJIb30BATh MOHATHS Uil 0ObSICHEHUS
OTHENbHBIX (DAaKTOB W SIBIICHHIA; BBIOMpATh OCHOBAaHHMS M KPUTEPUH s Kiaccupukanum
XMMHMUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIIM; yCTaHABIUBATh PUYMHHO-CJIE/ICTBEHHBIE CBSI3U
MeXAy 0OBEKTaMU U3YYEHUS; CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHbBIE, 1€TyKTUBHBIE,
10 AHAJIOTUH); JIEJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

2) yMeHueM IMpUMEHATh B MPOIECCe MO3HAHMS MOHATUS (IIPEIMETHBIE U METalpeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH LIMPOKO
MIPUMEHSIEMbIE B XUMHH MOJEJIbHBIE MPEICTAaBICHUSI — XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),

XUMHueckas (opMmylna U ypaBHEHHE XUMUYECKOM peakud — NpU peleHuu ydeOHo-
IIO3HABATENBHBIX 33Ja4; C Y4ETOM OTHUX MOJEIBHBIX IPEJACTaBICHUN BBIIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIECTB U

XMUMHUYECKUX pPEaKLU; BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEICTBEHHBIE CBA3H U
MPOTUBOPEYHUSl B M3y4aeMbIX Mpolieccax M SBJICHMSX; MpeagaraTb KpUTEPUH IJIs BBISIBIICHUS
3THX 3aKOHOMEPHOCTEN U MPOTUBOPEUHI; CAMOCTOATEIBHO BBIOMPATh CIIOCO0 pelieHns yueOHoI
3aaud (CpaBHMBAaThb HECKOJIbKO BapHAaHTOB peElIeHMs, BbIOMpaTh Hanbojee MOAXOIALINM ¢
y4ETOM CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPHEB);

Ba3oBbiMH Hcc1e10BaTeIbCKUMH JCHCTBUSIMHU

3) yMeHHeM HCIOJIb30BaTh MOCTABJIECHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS, a
TaKKe B KAauyecTBe OCHOBBI JUIsl (OPMHPOBAHUS THIOTE3bl IO MPOBEPKE IPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUH;

4) npuoOpeTeHHEe ONbITa MO IJIAHUPOBAHUIO, OPraHU3alMd M IMPOBEICHHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB: YMEHHE HAOII01aTh 32 XOJA0M IPOLIECCa, CAMOCTOSITEIBHO MPOrHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MIPOAETAHHOM padore;

Pa6oroii ¢ nndpopmanuei

5) ymMmeHueM BbIOMPATh, AHATU3UPOBATE U MHTEPIIPETUPOBATh MH(OPMAIMIO Pa3IMYHbIX BUJOB
1 GOpM NpeICTaBICHUS, I0JYy4aeMyI0 U3 pa3HbIX UCTOUHUKOB (HAY4HO-TIOIyJIsIpHAs IMTepaTypa
XUMUYECKOTO COJEp)KaHus, CIpaBo4Hble mocoOusi, pecypcsl MHTepHeTa); KpUTHUECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

6) yMeHHeM NPUMEHATh pa3InYHble METO/Ibl U 3aIPOCHI IPU MOUCKE M 0TOOpE HHPOpMALUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX JUISl BHIIOJIHEHUS YUEOHBIX U IO3HABATENIbHBIX 3a/1a4
OINpeNIeNEHHOrO THUIA; MPHOOpPETeHHE OMNbITa B 00JaCTU HCMOJb30BaHUS HH(DOPMAIMOHHO-
KOMMYHHUKATUBHBIX TE€XHOJIOIMH, OBJIAJCHUE KYIbTYPOH aKTMBHOTO MCIOJIb30BAHUS Pa3IMUHBIX
IIOMCKOBBIX CHCTEM; CaMOCTOSTENIbHO BbIOMPaTh ONTUMAIBHYIO (opMy mpeacTaBieHUs
uHbOpMAlMK M WIIIOCTPUPOBATh pEIIAeMble 334l HECIOXKHBIMH CXEMaMH, JHarpaMMaMH,
Apyrumu popmamu rpaduku U UX KOMOHMHALUSAMM,

7) yMeHHEM HCIIOJIb30BaTh U aHAJIM3UPOBaATh B Ipoliecce yuyeOHOM M HccieqoBaTenbeKOM
NeATeIbHOCTH HH(OPMALIHIO O BIUSIHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCHIOPTA
Ha COCTOSTHUE OKPYXKaIOIIeW IPUPOJIHON CPEIbl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH J1eHCTBUSIMH

8) ymeHueM 3ajaBaTh BOIPOCHl (B XOJ€ JHMajora W/MIM JUCKYCCHM) O CYILECTBY
oOcyxnaeMoil TeMbl, (HOpPMYIUPOBATh CBOM TPEAJIOKEHHS OTHOCHUTENIBHO BBITIOJIHEHUS
IIPEVI0KEHHON 3a/1a4H;



9) npuoOpereHHe OMbITA MPE3CHTALMM  PE3YJIbTATOB  BBIIOJIHEHUS  XUMHYECKOTO
JKCIIEpUMEHTa (JIa0OpaTOPHOTO OMBITA, JIAOOPATOPHOM pPAOOTHI MO WCCIEAOBAHUIO CBOWCTB
BEIIECTB, YIEOHOTO MPOCKTA);

10) 3amHTEpecOBaHHOCTH B COBMECTHOM €O CBEpCTHUKAMU IIO3HABaTEJIbHOM U
MCCIIEI0BATENILCKOM JEATENbHOCTH TPU PEIICHNH BO3HHKAIOIIUX MpPOoOJeM Ha OCHOBE YdéTa
o0IMMX WHTEPECOB M COTIACOBaHUS MO3MLIUK (0OCykIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHIA, ONpeesieHIe KPUTEPHEB 10 OI[CHKE KayeCcTBa
BBITIOJTHEHHOUW paboTHI U JIp.);

YHuBepcaabHbIMHU PeryJISITHBHBIMH /I CTBUAMH

11) ymeHHnEeM caMOCTOSITENTLHO ONPENENIATH LeNU AESTEIbHOCTH, TUIAHUPOBATH, OCYIIECTBIISTH,
KOHTPOJIUPOBaTh M TpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIBHOCTH, BHIOWPATH
HaubOonee d¢¢eKTuBHbIE CINOCOOBI  pemieHus y4eOHbIX M [O3HABATENbHBIX  337ad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATh NPEIJIOKEHHBIA AJITOPUTM JEHCTBUM IpU
BBITIOJTHEHUH 3aJaHUi ¢ Y4E€TOM TIOJyYeHHs] HOBBIX 3HAHWKW 00 M3y4aeMBIX OOBEKTaX —
BEIIECTBAX U PEAKIUIX; OLIEHUBATh COOTBETCTBUE IMOTYUYEHHOTO PE3yJbTaTa 3asBICHHON 1IEJIH;

12) ymeHueM UCNoIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIOBUM 3aJJaHUM.

HPEJAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMEeTHBIX pe3y/lbTaTOB IO OCBOEHHUIO 0053aTeIbHOIO  COJEp)KaHUS,
YCTAaHOBJICHHOTO JITaHHOW TMPUMEPHOM pabodeid TPOrpaMMoON, BBIICISIOT: OCBOCHHBIC
OOyJarOIMMHUCSA HaydHbIE 3HAHWS, YMEHHUS W CHOCOOBI JCUCTBHUH, crnenupuIecKue s
npeaMeTHON obnacTu «XHUMHSD», BHUAbI JESATENBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TIPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CHTYaITUX.

[IpenMeTrHbie pe3ynbTaThl MPEICTABIECHBI OTPAXKAIOT C(HOPMUPOBAHHOCTH y OOy4aAIOUIUXCA
CIEAYIOIIUX YMEHUM:

1) packpwisams cmblci OCHOBHBIX XUMHYECKAX TOHATHH: XUMHUYECKUH DICMEHT, aToM,
MOJIEKYJIa, MOH, KATHOH, aHWOH, NPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHHS, XUMHUYECKas peaklMs, XWMHYECKas CBS3b,
TEIIOBOM 3P QEKT peaknu, MOJb, MOJIPHBIA 00BEM, PACTBOP; ANEKTPOJIUTHI, HEAIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAS] JTUCCOLIMAIMS, PEaKIUUd HOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuy, OKHCIUTEIb, BOCCTAHOBUTENb, OKHUCIECHUE U BOCCTAaHOBJICHHE, aJUIOTPOIHS,
aM(pOTepHOCTh, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHASI, METAJUIMUECKasi), KpUCTalindecKas
peméTka, KOppO3usi METauIOB, CIUIABbl; CKOPOCTb XUMHUYECKOW pEaklMH, MPEaeIbHO
nomyctuMmas koHnentparus (I1J1K) BemecTsa;

2) wiirocmpupoeans B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (CM. 1. 1) U IPUMEHSTH
9TH NOHATUS IIPU ONUCAHUU BEILIECTB U UX IIPEBPAILICHMUII;

3) ucnoavzo06ams XAMUIECKYIO CUMBOJIUKY 11 COCTABJICHHs (DOPMYJT BEIIECTB M ypaBHCHUI
XUMUYECKUX PEAKIUI;

4) onpedensime BaJICHTHOCTb U CTEICHb OKHCICHUS XHMHUYECKUX DJIEMEHTOB B COCIMHEHHSX
Pa3IMYHOTO COCTaBa; MPUHAJUICKHOCTh BEILIECTB K OMNPEIEIEHHOMY KIIAcCy COEAMHEHWH IO
dbopmMynam; BUJ XUMHUECKOHN CBA3M (KOBAJICHTHAs, MOHHASI, METAJUTMUECKasi) B HEOPraHUUECKUX
COCIMHEHUSX; 3apsA] MOHA MO XUMHYECKOW (opMyle; XapakTep Cpelbl B BOIHBIX PacTBOpPAxX
HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BEUIECTBA;

5) packpvieame cmuica Tlepuoandeckoro 3akoHa /1. 1. MenpeneeBa u JeMOHCTPUPOBATH €T0
MOHMMAaHKe: OMHCHIBaTh U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuonnyeckoil cucTembl
XMUMHYECKUX AJIEMEHTOB: pazNiuyaTh MOHATUS «TJaBHAas MOArpymnmna (A-Tpymma)» U «moOouHas
noarpynna (b-rpynmna)», Manmsie u OOJBIINE TEPUOMABI; COOTHOCHTH O0OO3HAYEHUS, KOTOPHIE
UMEIOTCS B TIEPUOJMYECKON Talnuile, C YUCIOBBIMH XapaKTePUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsll siapa, oOlee YuciIo dIEKTPOHOB U paclpe/ieieHne uX
IO DJIEKTPOHHBIM CIIOSIM); OOBSICHITH O0IIIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB AJIEMEHTOB



U WX COCIUHEHUH B Mpelenax MajiblX MEPUOJ0B M TIABHBIX MOATPYII C YYETOM CTPOCHHS HX
aTOMOB;

6) rraccughuyupoeams XMMUYECKHE DICMEHTBI, HEOPraHUYECKUE BEUICCTBA; XUMHUYCCKHE
peakuuu (10 YUCIy M COCTaBY y4acTBYIOIIMX B PEAKLUHU BEILIECTB, MO TEIIOBOMY 3P PEKTy, 1Mo
M3MEHEHHIO CTEIICHEH OKUCIICHUSI XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBATh) 0OIIME © CcHelU(PUYSCKHE XMMHYCCKHE CBOMCTBA
MPOCTBIX M CJIOKHBIX BEIIECTB, MOJATBEPK/Iasi OMHUCAHUE MPUMEPAMH MOJICKYJIIPHBIX M HOHHBIX
YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

8) cocmaensimb ypaBHEHUS 3JIEKTPOJIUTHUSCKON IMCCOIMALIMU KUCIIOT, IICTIOYEH U COJICH;
MOJIHBIE M COKpAIIEHHBIE YpaBHEHHs pEaKIUii HOHHOTO OOMEHa; YpaBHEHHS pEaKIIHid,
MOTBEPXKIAIONINX CYIIECTBOBAHNE T'E€HETUYECKON CBSI3M MEXIy BEUIECTBAMU PAa3JIMYHBIX
KJIaCCOB;

9) packpvieams  cyuHoCmb OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX — PEAKIUN  MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHca ATUX PEaKIIHii;

10) npoerno3uposams CBOWCTBAa BEIECTB B 3aBUCHMOCTH OT HMX CTPOCHHUS; BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHUSX;

11) gbiuucnsims OTHOCUTEIIBHYIO MOJICKYJISPHYIO M MOJISIPHYFO MAacChl BELIECTB; MAacCOBYIO
JOJTF0 XUMHYECKOTO AJIeMEHTa 1o (hopMyIsie COeTMHEHNST; MAaCCOBYIO JOJTIO BEIIECTBA B PACTBOPE;
MIPOBOJIMTH PACYETHI 110 YPABHECHUIO XUMUYICCKOW PEaKITUH;

12) credoéame ipaBUiiaM  TOJIb30BAHMST ~ XMMHYECKOW  MOCYJIOH W JIaDOpaTOPHBIM
o0OpyJIOBaHWEM, a TakKe TMpaBWIaM OOpalleHus C BEMIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSAMH TI0 BBIMOJIHEHUIO JTAOOPATOPHBIX XHMHYECKHUX OIBITOB [0 TIONYYCHHIO U
coOMpaHnIo ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO ra3a);

13) nposooums peakiuu, MOATBEPKIAIONINEC KAYSCTBCHHBIH COCTaB Pa3JIMYHBIX BELICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpomMua-, MOAWA-, KapOoHaT-, (ocdar-, cummkar-,
cynbdar-, TUIPOKCUA-HOHBI, KATHOHBl aMMOHHMSI M  HMOHBl H3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

14) npumensims OCHOBHBIC OIEPAIIMUA MBICIUTECIBHON NESITEIBPHOCTH — aHaIM3 M CHHTE3,
CpaBHEHHE, 000011IeHNe, CUCTEMAaTU3alINI0, BBISBIICHHE MPUYMHHO-CIEICTBEHHBIX CBA3CH — JUId
W3YYEHHUS CBOMCTB BEIIECTB U XUMUYECKHX PEaKIIHil; eCTECTBEHHO-HAYYHbIE METObI MIO3HAHUS
— Hal0uo1eHue, U3MEpeHne, MOJISIUPOBaHIE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE, B TOM YHUCJIE C YYETOM ITPOI'PAMMBbI BOCIIUTAHUSA

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaudecTBO 4acoB

BCEro

KOHTPOJIbHbIE
padoTsI

NpaKkTHYeCKHe
padoThbI

DJIEKTPOHHbIE
(uu¢poswIe)
o0pa3oBaTte/ibHbIE

pecypchbl

dopma peanuszaumnu
BOCIIUTATEIbHOTO
NOTeHIHAJIA

Pa3nen 1. BemecTBo n xumMuyeckue peakiuu (7 4acoB)

1.1.

[loBTOpenne u yriayOneHue 3HAHUM
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca

https://resh.edu.ru/

YcraHaBnMBaTh TOBEPUTEIBHBIE

OTHOIIGHHH MEXIy Yy4HTeNIeM |
YUCHUKAMH, CIIOCOOCTBYIOIINX
MIO3UTHBHOMY BOCIIPUSITHIO
yUaIUMHUCS TpeOOBaHUH U MPOCKO
YUHTENs, AKTHBU3AIMN ux
MMO3HABaTEJILHOM JESITENbHOCTH.

1.2.

ONEKTPOIUTHYECKAs]  JHUCCOLMALIAS.
XHWMHUYECKUE PEAKIIMN B paCTBOPax

https://resh.edu.ru/

[ToOy»aTh NIKOIEHUKOB
cobmoaaTh Ha ypoKe
O6H_[el'[pI/IH$[TbIe HOPMBbI ITOBEJICHMA,
npaBuia OOLICHUSA CO CTapIIUMH
(yuurensMu) W CBEPCTHHUKAMHU
(IIKOJTLHUKAMH).

Paznen 2. Meranuabl 4 ux coequHenusn (15 yacon)

2.1.

OO0111e CBOMCTBA METAJLIOB

https://resh.edu.ru/

[IpuBnexaTs BHUMaHUE

HIKOIBHUKOB K  LIEHHOCTHOMY
acleKTy U3y4JaeMbIX Ha YpPOKe
SBJICHUI, OPraHW3OBBIBATH PaboOTy
neTed  C COoIMaJdbHO  3HAYMMOH
undopmanmeir  —  00CYKHATh,
BBICKa3bIBaTh MHEHHE

2.2.

Baxxneiimnme
COEIUHEHUS

MCTaJlJIbl u nux

11

2

https://resh.edu.ru/

CrocobcTBOBaTH
po(eCCHOHAILHOMY
CaMOOIPeIeTICHUIO IIKOJIbHIKOB

Pazpen 3. He

MeTaJJIbI M UX coequHenus (38 yacos)

3.1.

OOmiast XapakTepUCTHKa XMMHUYECKUX
aneMeHTOB VIIA-rpynmsl. ["anorenst

https://resh.edu.ru/

[IpumensTs Ha YpOKe
WHTEPAKTUBHBIE (POPMBEI  pabOTHI:
MHTEIUIEKTyaJIbHBIC UTPBI,
JUIAKTHYEeCKHH TeaTp, ANCKYCCHH,
paboTHI B mapax u Jp.

3.2.

OOmiast XapakTepUCTHKa XMUMHUYECKUX
aneMeHToB VIA-rpynnel. Cepa u eé

https://resh.edu.ru/

Hcnone30BaTh  BOCIIUTATENBHBIC
BO3MOXKHOCTH coziepKaHus
y4e0HOr0 npeaMera gepes




COCAMHCHUA

JACMOHCTpAlIO  ACTSAM HPUMEPOB

OTBCTCTBCHHOI'O, TpakaaHCKOr o
IIOBCICHHS, IMMPOSABJICHU A
YeJIOBEKOMIO0 S u
JIOOPOCEPICUHOCTH
3.3. | O0Omast xapakTepUCTHKAa XMUMHUYECKHX OpraHu30BbIBaTH ME(CTBO
3JIEMEHTOB VA-rpynmnsl. Azor, MOTHBHPOBAHHBIX "
$ocdOp U X COSANHEHUS 9 2 https://resh.edu.ru/ | spyanposanHbIX yuammxcs Hag ux
HCYCIICBAIOIINMU
OJTHOKJIACCHUKaMH
3.4. | O0Omast XapakTepUCTHKAa XHUMHYECKHX UHUIMUpOBAaTh W TOJIEPKUBAThH
anemeHToB IVA-rpynmel. Yriaepoa u 20 2 3 https://resh.edu.ru/ | UCCICNOBATEILCKYIO M MPOCKTHYIO
erMHI/H\/JI U UX COEIUHEHUS JACATCIBbHOCTh IKOJIBHUKOB
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa (8 yacon)
[Toka3piBaTh OOY4arOIIUMCS CBA3b
BemiectBa m Marepuansl B KH3HH npeiMera ¢ ucTopueil M
41. | SO P 4 1 https://resh.edu.fu/ | ppommacci  mprvonees
KHU3HU
4.2. | OcHOBHBIE 3aKOHOMEPHOCTH Hayuuts ydaImxcst
XUMHUUYECCKUX peaKHI/Iﬁ AHaJIN3UpOBaTh, CpaBHHBATh,
KOHKPETU3UPOBATh U IIPEICTABIIST
4 1 https://resh.edu.ru/ | obpasno Bemuuuner u  daktsl,
OTHOCAIIHUECA K JSKOHOMHYCCKHM
SIBJICHUSAM, SBJIICHUAM COHH&HLHOﬁ
M OOIIECTBEHHON KU3HU.
OBUIEE KOJIMYECTBO YACOB IIO 68

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHMUE

Neo Koxa-Bo
ypoa Tema pa3nesna/ ypoka qacos Hdara
Pa3jen 1. BemecTBo U xumuveckune peakiuu (7 4acoB)

1 XapaKkTepuCcTHKa XUMHYECKOrO0 3JIEMEHTAa Ha OCHOBAaHHUHM €ro IOJIOKCHUS B 1 01.09
ITepuoguueckoil cucreMe xumudeckux 3iaemenTos /.M. Menneneesa.

2 XapakTepucTHKa XUMHYECKOrO0 3JIEMEHTa Ha OCHOBAaHHUHM €ro IOJIOKCHUS B 1 06.09
ITepnognyeckoil cucteMe xuMuuyeckux 3j1eMeHTos .. Menneneesa.

3 ITepexoHbIE 7EMEHTBI 1 08.09

4 Ilepuognueckuii 3axkoH u llepuoguyeckass cucTeEMa XUMHUYECKUX 3JIEMEHTOB 1 13.09
.. Menneneena

5 CpoiicTBa OKCHJOB U OCHOBAaHUI B CBET€ TEOPUM DBJIEKTPOJIUTHYECKON 1 15.09
JIUCCOILIMAIIMH U TIPOIIECCOB OKUCIICHUS — BOCCTAHOBJICHMSI.

6 CBOICTBa KHCJIOT U COJIEH B CBETE TEOPUH JJICKTPOJIUTHICCKON AUCCOLMALINU U 1 20.09
ITPOIECCOB OKKMCIICHHUS] — BOCCTAHOBJICHHS

7 CrapToBasi KOHTPOJIbHAs paboTa 1 22.09

Pa3znes 2. Merasuibl u ux coequnenus (15 yaco)

[TonoskeHue MeETaIOB B MEPUOJUYECKOH CHCTEME XHUMHUYECKUX DJIEMEHT

8 MengeneeBa U OCOOEHHOCTH CTpOeHUSI WX aToMOB. Du3mdeckue CBOWCTBA 1 27.09
METaJIJIOB.

9 XHWMHIYECKHE CBOHCTBA METAJIIOB. 1 29.09

10 OO6mue MoHATHS 0 Koppo3uu MeTauioB. CIUIaBhl, IX CBOMCTBA M 3HAUCHHE. 1 04.10

11 Meranns! B ipupoze. O6Ie crocoObl UX IOTyIeHUs] 1 06.10

12 OOmast XapaKTEepHCTHKA YIEMEHTOB TJIaBHON MOATrPYyNIbl | rpymmbL. 1 11.10

13 CoenuHeHNs MEeT0YHbIX METAJUIOB. 1 13.10

14 OO11as xapaKTepUCTHKA IEMEHTOB IMIaBHOHM noarpynnst Il rpynmnsl. 1 18.10

15 | Coenvnenns menovHo3eMeTbHBIX METAIIOB 1 20.10

16 AJIOMUHHH, €ro (U3NIeCKre U XUMUIECKHE CBOMCTBA. 1 25.10

17 | Coenunenns anroMunus. 1 27.10

18 JKeneszo, ero pusndeckne 1 XMMHIECKHAE CBOMCTBRA. 1 08.11

19 I'enernueckmii ps sxenesa 2 1 jkenesa 3 1 09.11

20 O6o0menne, cucTeMaTH3anyd W KOPPEKIUS 3HAHUM, YMEHWH W HaBBIKOB 1 1511
ydanmpxcs mo Teme «MeTasib.

21 | Pemenue 3a1a4 Ha ONPEIETEHNE BBIXO/IA TIPOYKTA PEAKIIUH. 1 17.11
22 | KontponbHas padora Nel o teme «MeTasuibh» 1 22.11
Pasznen 3. Hemerasuibl u ux coequnenus (38 yacon)

23 OO01as XapakTepuCTHKa HEMETAJUIOB 1 24.11
24 | Bomopon 1 29.11
25 OO01as XapakTeprCTHKA TaJIOTeHOB. 1 01.12
26 Bakueliime coeqnHeHNs TaJIOTEHOB 1 06.12
27 | Kucnopon 1 08.12
28 Cepa, € pu3nyeckre U XUMUIECKHE CBOWCTBA. 1 13.12
29 Oxcuppl cepsl (1V) u (VI). Cepnas kucnora u e€ conu 1 15.12
30 | TIpon3BOACTBO CEPHON KHCIOTHI 1 20.12
31 | Asor u ero cBoiicTsa. 1 22.12
32 AMMMaK U €ro CBOMCTBA. 1 27.12
33 Conm aMMOHUSI, NX CBOICTBA 1 10.01




34 | AsoTHas KHCIIOTA M €€ CBOMCTBA 1 12.01

35 Conu a30THOM ¥ @30THCTOM KUCIOT. A30THbIE YJ0OpEHUsL. 1 17.01

36 docdop, ero pusnvecKue 1 XUMHUUECKUE CBOHCTRA. 1 19.01

37 | Coenunenus docdopa. 1 24.01

38 | Vruepon, ero gpusnueckue 1 XMMHUYECKUE CBOHCTBA. 1 26.01

39 Oxcuapl yriepoaa. CpaBHeHue (PU3HUSCKUX U XUMHUYECKUX CBOMCTB. 1 31.01

40 | YronbHas KuCiI0Ta U €€ CONM. 1 02.02

41 Kpemnuii, ero gpusnueckne 1 XuMU4eCK1Ue CBOHCTRA. 1 07.02

42 CunukaTHasi IPOMBIIUIEHHOCTb. 1 09.02

43 | Pemenue pacyeTHBIX 3a1a4 1 14.02

44 O6o0mIenne, cucreMaTu3alysl W KOPPEKUUS 3HAHWH, yMEHHH W HaBBIKOB 1 16.02
ydanmxcs o teme «Hemerauibiy

45 | KontposbHas pabora Ne2 no teme «Hemerauibi» 1 21.02

46 HpaKTquCKav;I padora Nel  «OcyliecTBi€HHE  IIEMOYKA  XUMHYECKUX 1 28.02
pEBpaIICHUID)

47 ITpaxtrueckas pabora Ne2 «ITonmydeHne v CBOWCTBA COEAMHEHMI METAJIIIOB) 1 02.03

48 IMpakTryeckast padora Ne3 «IkcrepuMeHTATBHbIC 3a/1a4K 110 PACIIO3HABAHUIO U 1 07.03
MOJTYYCHUIO BEIIECTB)

49 ITpaxtudeckas pabora Ne 4 «[loaydenune, coOMpaHue U paciio3HaBaHIE Ta30B» 1 09.03

50 [IpakTuueckass pabdora NeS PerieHue SKCIEpUMEHTANbHBIX 3a7ad [0 TeMeE 1 14.03
«Hemeraynb»

o1 | Tpexmer opranuueckoit xumun. CTPOEHHE aTOMA YIIIEPOIA. 1 16.03

52 IIpenenbHble yriaeBo0pO/Iibl — METaH U 3TaH 1 21.03

53 HenpenenbHble yTi1€BOIOPOJIbI — STHIJIEH. 1 04.04

o4 TTowsTrE O IPENETBHBIX OJHOATOMHBIX CITUPTaX. I IHIEPHH. 1 06.04

55 OIHOOCHOBHBIC MpeelbHbIC KapOOHOBBIC KHCIOTHI Ha MpPHMEPE YKCYCHOM 1 11.04
KHCIIOTBI.

56 | Kupsl. Croxkuble 3pupbI 1 13.04

S7 ITonsiTie 00 AMHHOKHCIIOTaX M OeKax. Peakiiy MOJMKOH ICHCAIIHH. 1 18.04

58 | INomsrue 06 yriuesonax. 1 20.04

59 | Honumepsl. 1 25.04

60 OO6o0menre 3HaHUK 1O opraHwdeckord xmmuH. KonTpombHas padora Ne3 1o 1 27 04
teme «Opranndeckas Xumresh» Ha 20 MUHYT

Pa3znen 4. Xumus u oxkpy:xaomas cpeaa (8 yacon)

61 Xumus u 310poBbe. XHUMHS M ITUIIA. 1 04.05

62 XUMHYECKAE BEIIeCTBA KaK CTPOMTEIbHBIE U  TOACIOYHBIC MAaTepHalIbI 1 11.05
[Tpuponasie ncTOUHUKH yraeBooB. HedTh v mpuponHbIi ras.

63 XUMHYecKoe 3arpsa3HeHre OKPYKAIOIIeH Cpebl U ero mociencTsus. [Ipodmemsr 1 16.05
0€30I1aCHOr0 MCI0JIb30BAHUS BEIICCTB B TOBCEIHEBHOM KHU3HH.

64 IMpakTryeckast pabota «3HAKOMCTBO ¢ 00pa3IaMu JICKAPCTBEHHBIX MPENapaToBy» 1 18.05

65 [Mepromrueckuii 3aKOH 1 MIEPUOANYECKAst CHCTEMa XUMUYIeCKHX semenToB [1. 1. 1 23.05
MenieneeBa. 3HaueHUE EPUOIMYCCKOTO 3aKOHA.

66 Xmimqecxaﬂ CBSI3b M KPHCTAJUTMYECKUE PEIETKH. B3auMOCBsI3b CTpOeHHE U 1 25 05
CBOWCTB BEIIECTB

67 Kiaccudukanus XMMHYECKUX PEAKIUi 110 Pa3TMIHBIM MPU3HAKAM 1 30.05

68 HToroBasi KOHTpoIbHAas padoTa 32 Kypc OCHOBHOM HIKOJIBI. 1 31.05




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

Xumus. 9 wimacc/Tadbpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AKIMOHEpPHOE OOIIECTBO
«M3narenbcTBO «IIpocBemienney;

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/

MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHHWE OBPA3OBATEJILHOIO
MPOLIECCA

YUYEBHOE OBOPY/IOBAHHUE
Kommbtorep (HOyTOYK), TEIEBH30D

OBOPYJIOBAHME JJIsI TIPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHNX PABOT,
JEMOHCTPAIIUM

HartypanbHble 00beKThI

HatypanbHble 0OBEKTBI, HCHOJB3yeMble B OOyYe€HHHM XUMHUHU, BKIIOYAIOT B cels
KOJUIEKIIMM MHHEPAJIOB U TOPHBIX IMOPOJ, METAIJIOB M CIUIaBOB, MHHEpAIbHBIX YA0OpEHUH,
macTMace, KaydykoB, BOJIOKOH U T. [I.

O3HakoMJIEHHE yJaluXxcsi ¢ 00pa3liaMy UCXOIHBIX BEIIECTB, MOJYIMPOIYKTOB U TOTOBBIX
W3JIeNUI TO3BOJISIET MOJIYYUTh HArJIsiIHOE MpEeNCTaBleHrne 00 3TUX MaTepualiaX, UX BHEIIHEM
BHJIE, a TAK)KE O HEKOTOPBIX (PU3NYECKUX CBOMCTBAX.

XHMHYeCKHEe PeaKTUBbI 1 MATEPHAJIbI

OO6parnienre co MHOTMMH BEUIECTBAMHU TPEOYET CTPOroro COOMIOJCHUS MPABUI TEXHUKU
0€30MacHOCTH, OCOOCHHO MPH BBITIOJHEHUU OIBITOB CaMHUMH ydauiumucs. Bce HeoOXxoanmbie
MepbI IPEI0OCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIIUX TOKYMEHTAX U UHCTPYKLHUSAX.

® [POCTHIE BEIIECTBA - MeJlb, OpPOM, HATPUH, KAIbLIUNA, ATIOMUHUMA, MarHUH, JKeJe30;

e oxkcunasl - Mmeau(ll), kaneius, xene3a(lll), maramus;

® KHCIIOTHI - COJISIHAsI, CEpPHAsl, a30THAs;

® OCHOBaHMS - TUJIPOKCH]l HATpHsl, TUAPOKCHUJ Kalblus, THAPOKCHA Oapus, 25%-Hblii
BOJHBIN PacTBOP aMMHUAKa;

e comu - xyuopunsl Hatpus, meau(N), amomunus, xkenesa(lll); Hutpatsl kamusi, HATpUS,
cepebpa; cynbdartsr meau(Il), sxkeneza(Il), xene- 3a(1ll), aMmmoHuUs; MoK Kausi, OpOMUT
HaTpUs;

® OpraHu4eckhe COEIUWHEHHUS - D3TaHOJI, YKCYyCHas KHCIOTa, METUJIOBBI OpPaHXKEBBIi,
¢beHondTanens, Jakmyc.

Xumuyeckas jadopaTopHasi NoCyaa, annaparbl ¥ NPUOOPLI

XumHuueckass TMocCyda MOJApa3/eisercs Ha [B€ TPYNNbl: IS BBINOJHEHHUS OIBITOB
yYaluMHUCs U IEMOHCTPAIIMOHHBIX OTIBITOB.

[TpuGopsl, anmapaTbl U YCTAaHOBKH, HCMOJIb3yeMble Ha YPOKaX XHWMUH, MOAPA3CIAIOT Ha
OCHOBE NPOTEKAIOUIUX B HUX (PU3MUECKUX M XUMHUYECKHX IPOLECCOB C Y4YaCTHEM BEIIECTB,
HaXOJSIIMXCS B PAa3HBIX arperaTHbIX COCTOSHMSAX: NpUOOpHl A paboOThl € ra3aMum —
MoJIy4eHue, coOupaHue, OUMCTKa, CYIIKa, MMOTJIOIEHUE Ta30B; PEaKIUU MEX Ty TOTOKaMU Ta30B;
peaKknuy MEXIy razaMu B SJIEKTPUUYECKOM paspsijie; peakuy MeX1y Ta3aMy MpHU MOBBIIIEHHOM
JaBJICHUM; ammapaTbl U OPUOOPHI JUIS OMNBITOB C KUJIKUMU M TBEpABIMH BeELIECTBAMU —
NeperoHka, (uIbTpOBaHWE, KPHUCTAIM3ALMS; IPOBEICHUE pPEAKUUH MeXay TBEepAbIM



BEIIECTBOM U KUAKOCTBIO, JKMIKOCTBIO M KUIKOCTBIO, TBEpABIMM BelllecTBaMu. BHe 3TOH
KJIaccu(pUKAIMKN HaXOIATCS ABE IPYIIBI Y4eOHOH anmaparyphl:

JUIS. U3YYEHHSI TEOPETUYECKUX BONPOCOB XHMHUHU - WJUIIOCTPALIMS 3aKOHA COXPAHEHUS
MAacChl BEIIECTB, JEMOHCTpPALMS AJIEKTPOIPOBOJHOCTH PACTBOPOB, JIEMOHCTpALUS
JIBU>)KEHUSI HOHOB B JIEKTPUYECKOM MOJIC; IJIs1 U3YYEHUSI CKOPOCTH XUMUYECKOU peaku
U XMMHYECKOTO PABHOBECHS;

JUISl WJUTFOCTPAIIMd XUMUYECKUX OCHOB 3aBOJICKUX CIIOCOOOB TMOJIYYEHHUS HEKOTOPBIX
BeIIECTB (CEpHOM KHUCIOTHI, aMMHaka ¥ T. I.) BcmnomorarenbHyl0 poJib HIparoT
W3MEPUTEIIbHBIE W HarpeBaTelibHble TPUOOPHI, pPa3IUYHBIC MPUCIOCOOICHUS s
BBITNOJIHEHUS OTIBITOB.

Crenpabl Ha neyaTHoi ocHoBe (U3I'OTOBJIEHBI YUUTEJIEM)

Honsl

DNEeKTPOTUTHYECKAs TUCCOIHAITUS KUCIIOT

DNEeKTPOTUTHIECKAs JUCCOIMAIINS OCHOBAHHMA

DNEKTPOTUTHIECKAs JUCCOLMAIIHS COJIEH U JIp.

B mpouecce 00ydeHUsT XUMUM HCIOJB3YIOTCA CIEAYIONIUE TaOJUIBI TOCTOSTHHOTO

IKCIIOHUPOBAHUA:

«ITepnoanueckas cucteMa xumudeckux 3neMeHToB JI.. MenneneeBay,

«Tabnuia pacTBOPUMOCTH KUCIOT, OCHOBaHUM U COJIE,

«ONEKTPOXUMUYECKHUN PsAJT HAIIPSKEHUI METaIOBY,

JUis opraHuzaldyd CaMOCTOSITENbHON paboThl OOydarouuxcs Ha YpPOKaX HCIHOJB3YIOT

pazHooOpa3Hble UAAKTUYECKHE MaTepualbl: OTAEIbHbIE pabdoyue JUCTBl — HWHCTPYKIIHH,
KapTOUKU C 33JaHUSAMM pA3HON CTEeNEeHM TPYJHOCTHU Ui M3y4EHHs HOBOTO Marepuaia,
CaMOTPOBEPKH U KOHTPOJISI 3HAHUM yJaIIuXcsl.

st o0ecnieyenusi 6€30MaCHOrO TPyaa KaOMHeTe XUMHMU UMeeTCs:
MIPOTUBOMOKAPHBIN HHBEHTAPh

anTeuky ¢ HA0OpPOM MEIUKAMEHTOB U MEPEBA30YHBIX CPE/ICTB;
MHCTPYKIHIO MO MpaBuiiaM 0e30MacHOCTH Tpy/ia AJisd 00ydaronuxcs
KypHAJI PETUCTPALIMU MHCTPYKTaKa MO MpaBuiaM 0€30MacHOCTH TPy/Ia.
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